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Ligament- tensioning device with displaceatble claws 



The invention relates to a ligament -tensioning device for 
non-spheroid joints in the human or animal body. 

5 

A ligament -tensioning device for non- spheroid joints is 
known from WO 00/78225 Al . The device described therein for 
tensioning ligaments of non-spheroid joints in the human or 
animal body comprises a prismatic, cylindrical or plate - 

10 shaped base member having a right claw and a left claw, 

which comprise first bearing surfaces in a plane and may be 
brought to bear therewith in parallel against the joint - 
side surface of a first bone adjoining a non- spheroid 
joint. The ligament -tensioning device has a right handle 

15 and a left handle, a right tensioning lever and a left 
tensioning lever with second bearing surfaces, which are 
arranged parallel to the first bearing surfaces, wherein a 
tensioning width Y may be established between the 
respective bearing surfaces of the right tensioning lever 

20 and the right claw and the same or a different tensioning 
width X may be established between the ' respective bearing 
surfaces of the left tensioning lever and the left claw. 
The second bearing surfaces may be brought to bear against 
the joint -side surface of a second bone adjoining the 

25 joint. Moreover, the device comprises a right operating 
lever and a left operating lever, which may be actuated 
individually at the same time as the device is being held 
with one hand on each corresponding handle with the 
respective same hand, and a right parallel displacement 

3 0 device and a left parallel displacement device, which may 
each be driven by the corresponding operating lever and are 
each connected with a tensioning lever in such a way that, 
when the operating lever is moved, the tensioning widths X 
or Y respectively may be established independently of one 




f 
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another. The parallel displacement devices take the form of 
four-bar lever mechanisms. 

A disadvantage of the ligament tensioning device known from 
5 WO 00/78225 Al is in particular that the joint is in itself 
placed under tension after tensioning of the ligaments. The 
stresses lead to high frictional force between the ligament 
tensioning device and the bone resting thereon. This may- 
result both in damage to the adjacent bone tissue during 

10 the course of the operation due to the friction and in 
sudden displacements of the ligament -tensioning device 
and/or of the bone due to ligament tension, which are 
uncontrollable and therefore disturb the course of the 
operation considerably. 

15 . 

The object of the invention is accordingly to provide a 
ligament tensioning device which makes it possible to 
tension the capsule -ligament structures of a joint to be 
provided with a prosthesis with a parallel spreading 
2 0 movement and at the same time to avoid transverse stresses 
with high frictional forces. 

The object is achieved by the features of claim 1. 

2 5 Further advantageous developments of the invention are 
identified in the subclaims. 

Advantageously, the second claw is of two-part 
construction, wherein the part facing the bone may be 
30 displaced relative to the part of the claw connected to the 
ligament tensioning device. 
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It is additionally advantageous for the movable part of the 
claw to be guided by means of a projection in a 
corresponding guide in the part of the claw connected with 
the ligament tensioning device. 

5 

A locking device, which may take the form for example of a 
tilting or rocking arm, advantageously ensures secure 
locking on introduction of the ligament -tensioning device 
and simple unlocking of the movable part of the claw after 
10 spreading apart. 

Of particular advantage is the independent adjustability in 
the craniocaudal and anteroposterior directions. 
Displacement in the craniocaudal direction may for example 
15 be effected by means of a quantifiable parallel 
displacement device . 

It is of further advantage that any desired rotational and 
translational degrees of freedom may be achieved, in order 
2 0 to be able to take account of the individual anatomical 
parameters of any particular (knee) joint. 

The invention is explained in more detail below with 
reference to schematic representations from different 
25 perspectives, in which: 

Fig, 1 is a schematic, perspective view of an exemplary 
embodiment of a ligament -tensioning device 
according to the invention, and 

30 

Fig. 2 is a schematic plan view of the exemplary 
embodiment of a ligament-tensioning device 
according to the invention illustrated in Fig. 1. 
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Fig. 1 is a schematic, perspective overall representation 
of an exemplary embodiment of a ligament -tensioning 
device 1 configured according to the invention for a knee 
5 joint, in which displaceability of the claws relative to 
one another in the anteroposterior direction is achieved. 

The ligament -tensioning device 1 comprises a base member 2, 
which, for reliable introduction of the spreading force 

10 into the tibia, has a first claw 3 with a distal bearing 
surface 4 relative to the knee joint gap, which bearing 
surface 4 rests on the tibia in the case of the knee joint. 
Opposite the first claw 3, a handle 5 is accordingly 
attached to the base member 2, which handle 5 allows the 

15 ligament -tensioning device 1 to be held and tensioned with 
one hand. 

Likewise in accordance with the arrangement of the first 
claw 3 and located thereabove, the ligament -tensioning 

20 device 1 comprises a tensioning lever 6, on which a second 
claw 7 is arranged. According to the invention, the second 
claw 7 is of two-part construction. A first part 8 is 
connected to the tensioning lever 6, a second part 9 is 
arranged proximally, and displaceably , relative to the 

25 first part 8 with regard to the knee joint gap. The second 
part 9 comprises a proximal bearing surface 10, which bears 
on the opposite portion of the joint to be treated, i.e. 
the femur in the case of the knee joint. The spreading 
action is produced by actuating the handle 5 together with 

30 an operating lever 11. 

With regard to the bearing surfaces 4 and 10, a parallel 
displacement device 12 allows parallel displacement of the 



second claw 7 with the bearing surface 10 relative to the 
first claw 3 with the bearing surface 4 . During such 
displacement, the second claw 7 is in active connection 
with the tensioning lever 6. In the exemplary embodiment, 
5 the parallel displacement device 12 is constructed as a 
four-bar linkage in the form of intersecting rods and 
comprises four levers 13, 14, 15, 16, wherein a lever 13 on 
the tensioning lever side and a lever 16 on the base member 
side are arranged in parallel, while the levers 14 and 15 
10 cross. The four levers 13, 14, 15, 16 are connected 

together by means of five axes 17,. 18, 19, 20, 21. Two of 
the axes 17, 18 are mounted in the parallel levers 13, 16 
displaceably in grooves 22, 23 extending parallel to the 
bearing surfaces 4, 10. 

15 

This configuration of the parallel displacement device 12 
allows the lever 13 on the tensioning lever side and the 
lever 16 on the base member side to move in parallel 
towards one another or away from one another. The lengths 

20 of the levers 13, 14, 15, 16 are so selected that, in the 
case of any desired tensioning width X between the bearing 
surface 4 on the first claw 3 and the bearing surface 10 on 
the second claw 7, which may be for example between 5 mm 
and 4 0 mm, a given conversion ratio prevails between the 

25 tensioning force applied manually to the handle 5 and the 
operating lever 11 and the distraction force exerted on the 
bones adjoining the joint. 

The degree of spreading force may be read off from the 
30 force display 24 comprising a scale 25 and a movable 
display lever 26, The display lever 26 is moved by the 
longitudinal bending of the operating lever part 27 
bendable by manually applied tensioning force relative to 



the other, display lever 26 arranged in the manner of a 
fork and not acted upon by this tensioning force. If the 
display lever 26 and the operating lever part 27 are moved 
relative to one another by means of the tensioning force, 
5 the display lever 26 turns around a pivot 29, whereby the 
manually applied tensioning force is displayed on the 
scale 25 by the display lever 26. 

In addition, a locking device, not illustrated in any more 
10 detail in Fig. 1, may be provided between the handle 5 and 
the operating lever 11, which locking device allows the 
ligament -tensioning device 1 to be locked in a given 
position. 

As already mentioned above, the second, proximal claw 7 is 
of two-part construction. The first, distal part 8 is 
connected to the tensioning lever 6 or is of one-piece 
construction therewith. The second, proximal part 9 is 
arranged on the first part 8 and may be shaped like a 
horseshoe, for example, in order to take account of the 
shape of the femur condyles, which bear thereon. 

The proximal part 9 comprises a projection 30 which extends 
in the anteroposterior direction in a guide 31 formed in 
25 the lever 13. The projection comprises catches 32, into 
which a locking device 33, which in the exemplary 
embodiment is configured in the manner of a tilting arm or 
rocker, engages with an appropriately shaped extension 34. 
The locking device 33 pivots about an axis 35, which is 
30 disposed on the lever 13. A free end 36 of the locking 
device 33 serves in actuation of the locking device 33. 
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Fig. 2 is a schematic plan view of the exemplary embodiment 
illustrated in Fig. 1 of a ligament-tensioning device 1 
according to the invention. Identical components are 
provided with matching reference numerals. 

5 

As already explained with regard to Fig. 1, the ligament- 
tensioning device 1 configured according to the invention 
comprises a proximal claw 7 which is at least partially 
displaceable relative to the distal claw 3 and on whose 
10 bearing surface 10 the femur condyles bear in the case of 
an operation on a knee joint. 

In Fig. 2, the proximal part 9 of the second, proximal 
claw 7 is shown with the bearing surface 10 in the 
15 unlatched state. The catches 32 visible on the projection 

30 are no longer in engagement with the extension 34 of the 
locking device 33. 

The mode of operation of the ligament-tensioning device 
20 .configured according to the invention is as follows: 

If, during preparation for a knee joint implant, a device 
for tensioning the ligaments is introduced into the knee 
joint gap and spread apart by an amount X, forces acting 

25 obliquely, i.e. not in a craniocaudal or anteroposterior 
direction, may arise between the tensioning device and the 
bones bearing thereon due to superimposition of the 
stresses in ligaments and other soft tissue. These 
stresses, which may in principle act in any direction, may 

3 0 lead on the one hand, due to resultant frictional forces, 

to distortion of the quantifiable craniocaudal force and on 
the other hand to disturbances in the course of the 
operation, if for example the bones slip off the surface of 
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the pretensioning device or stresses thereby dissipate 
jerkily or in an uncontrolled manner. 

To prevent this, the ligament -tensioning device 1 
configured according to the invention has a claw 7 arranged 
so as to be displaceable in the anteroposterior direction 
and movable relative to the other claw 3. The displaceable 
claw 7 is locked during introduction and spreading apart of 
the ligament-tensioning device 1 by means of the locking 
device 33 already described.- Once the desired spreading 
force has been reached, the operator may release the 
locking device 33 by pressing on the end 3 6 thereof 
preferably with the thumb, such that the extension 34 is no 
longer engaged with the catches 32 of the projection 30. In 
this way, the proximal part 9 of the claw 7 slides in the 
posterior direction, pulled by the femur condyles bearing 
on the bearing surface 10 of the claw 7, until the knee 
joint is stress-free in this direction. In this way, no 
jerky stress dissipation can occur during the operation. In 
addition, the frictional force on the periosteum is reduced 
and the latter is thereby protected. 

A scale 37 applied to the guide 31 allows quantification of 
anteroposterior displacement. This is useful, for example, 
25 for detecting the craniocaudal tensioning reaction and thus 
the influence of the rear cruciate ligament and other soft 
tissue systems on the relative displacement of the femur 
relative to the tibia and in addition for monitoring 
individual steps in soft tissue release. In addition, this 
30 quantification serves in objectifying experience gained 

from operations performed, whereby the knowledge collected 
therefrom may have an influence for the purpose of 
increased reproducibility in future operations. 



10 



15 



9 



It is advantageous to provide a corresponding apparatus 
also for the other translational and rotational degrees of 
freedom. For example, it is possible without difficulty to 
allow mediolateral movement by means of further guidance of 
the second part 9 of the proximal claw 7 . Rotational 
degrees of freedom, which allow rotation about various 
axes, are also feasible. Spheroid joint connections between 
the claws 3 and 7 and the ligament -tensioning device 1 
would, for example, allow tilting of the claws 3 and 7 
relative to one another and could be freely inserted into 
the exemplary embodiment described. The advantages of such 
extensions are, in particular, problem- free adaptation to 
individual anatomical parameters of any particular (knee) 
joint and easy spreading apart of the device for 
quantifying the actual craniocaudal reaction forces. 



